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INTRODUCTION 
Active components such as UV absorbers are widely 
used in formulated personal care products such as 
sunblock and over the counter facial creams. These 
components are constantly under examination for 
quality control, thermal stability or shelf life and 
photochemical stability.  The sample matrix is a 
heterogeneous complex mixture including 
components as diverse as pigments, oils, emulsions 
and functional or active organic chemicals.  Typical 
analyses of materials of this type include the use of 
conventional analytical tools, such as NMR, LC or LC/
MS.  These techniques require time-consuming 
workup procedures including precipitation, extraction, 
filtration, separation, and evaporation.  Atmospheric 
solids analysis probe (ASAP) can provide mass 
spectra of mixtures within seconds without sample 
work up, which streamlines the workflow when 
monitoring mixtures in targeted analysis. 
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1. Homosalate, Avobenzone,Octinoxate and Octisalate are supplied by Spectrum 
Chemicals New Brunswick, NJ, USA 

2. 2-Hydroxy-4-methoxyphenyl methanone is supplies by Arcos Organic Geel, Belgium  
3. Decamethylcyclopentasiloxane is supplied by bp Biomedicals LLC, Illkirch, France 
  

 

The spectra collect and presented in figure 2 provides a 
complex set of data displaying a summation of information 
from a wide array of product components.  Utilizing a targeted 
work flow approach an evaluation of the data set conducted 
focused on expected and other typical components in the 
various products. 
 
Employing a wide array of collision conditions for the target 
analyte list, the sample components are analyzed to determine 
appropriate fragmentation conditions, (figure 4). 
   
Based on the collision cell conditions for each component in the 
target analyte list a schedule of MRM scans is established.  The 
samples are then reanalyzed using the ASAP sampling method 
and the resulting thermal desorption chromatograms are 
collected, (figure 5).  The total analyte response is calculated 
using direct processing method conditions, (table 1). 
 
 

 

CONCLUSION 
 Using ASAP as a sample inlet for chemical analysis of 

heterogeneous sample matrices allows the mass 
spectra was well analysis of relative concentration.   

 The analytical approach can be used to monitor key 
ingredients as well as profile product integrity .   

 ASAP is shown to provide critical data for increased 
analysis capacity with minimal specialized operator 
training supporting researchers as well as production 
operations. 

 

Figure 1. The product mixture is directly loaded onto the tip of 
a glass capillary.  The sample is directly inserted into the ioni-
zation source chamber.  Bulk MS data is collected in seconds. 

METHOD 
 
A tandem quadrupole mass spectrometer coupled with an ASAP 
probe is used to analyze critical components in formulated 
products without the need for extensive sample preparation or 
isolation of analyte from a heterogeneous matrix.  The sample is 
loaded onto a glass tube on the probe by dipping its tip directly 
into the product mixture, (figure 1).  The probe is inserted into the 
MS source at atmospheric pressure. Desolvation gas heated to 
350°C is used to volatilize the analyte. Mass spectra were acquired 
in 2 minutes using both APCi positive and negative mass scan 
modes at 10V cone voltage, source temperature at 125°C and 
desolvation gas flow at 500 L/Hr. The targeted analytes are 
isolated from matrix interference based on confirmatory 
fragmentation. 
 
 

 

MS Conditions 
MS System:  Acquity TQD 
Ionization Mode:   API+ and API- 
Corona current:  3 uA 
Source temp.:  125 C 
Desolvation temp.: 350 C 
Sampling cone:  10 V 
Extractor :   3V 
Mass Range   50-650 
ASAP Sample load: ~ 1mg (neat) 
 
 

RESULTS 

 
Bulk analysis is conducted  for three typical  commercial facial 
creams.  The resulting total ion chromatograms (TIC)  are collected  
in both negative and positive ionization mode, (figure 2). 

Figure 2. The complex sample spectra are recorded for the bulk 
sample without dilution, extraction or any sample pretreatment. 
Note, both negative and positive ionization are collected—positive 
ionization data is displayed. 

Figure 3. The schematic drawing illustrating the sample in-
troduction and MS/MS configuration. 

Figure 4. Spectra collected from the parent and daughter ions 
for a partial list of functional or active components in commer-
cial facial cream products. Figure 5. The thermal desorption chromatograms for target 

analyte list  using MS/MS data. Each thermal chromatogram is 
processed using a simple smoothing function to provide consis-
tent data over the acquisition range.  

DISCUSSION 
Analysis of active ingredients in personal care products such as 
Avobenzoate (4-tert-butyl-4'-methoxy dibenzoylmethane), 
Octinoxate (Octyl methoxycinnamate), Oxybenzone (2-
hydroxy-4-methoxyphenyl phenylmethanone), Octisalate 
(Octyl salicylate), Homosalate and D5 
(Decamethylcyclopentasiloxane) is routinely conducted using 
ASAP as a mass spectrometer inlet with a total analysis time of 
two minutes.  This technique allows for direct sample 
introduction without the need for sample preparation.  
Complex sample matrix interferences are easily addressed with 
a targeted analysis using established fragmentation patterns 
produced in the collision cell resulting in unique analyte 
detection.  Unique product properties such as additive 
complexes are captured in the Anti-Aging Cream example as 
indicated in the thermal desorption analysis of Octinoxate in 
the product matrix. 
 
Further, a semi quantitative analysis can be conducted using 
matrix reference samples to provide approximate 
concentrations of the targeted components in the product 
mixture.  The evaluation can be utilized to assess product 
confirmation, material mischarge and product integrity.  
Finally, the technique can be used to follow the degradation of 
formulated products in product stability, storage and use 
studies. 

Table 1. Raw area count data from the analysis of targeted 
list of analytes in three commercial facial creams. 

Sample (Cream)  Anti‐Wrinkle   Anti‐Aging   Sunblock  
Decamethylcyclo‐  13500    170000   7300 
  pentasiloxane   
Hydroxymethoxy‐  not detected  not detected  not detected 
  phenylmethanone 
Octisalate    not detected  not detected  37000 
Octinoxate    2510000  3630000  not detected 
Avobenzone    not detected  not detected  67100000 
Homosalate    7300    10200    133000 

 

Table 2.  Approximate concentration from the analysis of 
targeted list of analytes in three commercial facial creams. 

Sample (Cream)  Anti‐Wrinkle   Anti‐Aging   Sunblock  
Decamethylcyclo‐  0.2%    2.5%    0.1% 
  pentasiloxane   
Hydroxymethoxy‐  <0.01%   <0.01%   <0.01%  
  phenylmethanone 
Octisalate    <0.01%   <0.01%   1% 
Octinoxate    2%    3%    <0.01%  
Avobenzone    <0.01%   <0.01%   6% 
Homosalate    0.2%    0.3%    4% 

 


